In vitro exposure of preimplantation mouse embryos to cocaine and benzoylecgonine inhibits subsequent development.
Cocaine is used by over 20% of women of reproductive age. Although there have been numerous studies focusing on its effects on reproductive processes, none has evaluated its direct effect on preimplantation development. We have investigated the effect of cocaine and its major metabolite, benzoylecgonine, on in vitro preimplantation mouse embryogenesis. One-cell embryos were exposed at the one-, two-, four-, or eight-cell stage for 24 hr to medium containing 0-400 micrograms/ml cocaine or benzoylecgonine and then cultured to the blastocyst stage. Cocaine had its strongest inhibitory effect at the earliest stages of development. At the one- and two-cell stages, there was a significant inhibition of blastocyst formation following exposure to cocaine concentrations of 25-400 micrograms/ml, and at the four-cell stage there was an inhibitory effect at 100 and 400 micrograms/ml cocaine. Benzoylecgonine inhibited the development of embryos to blastocyst only at the one- and two-cell stages, at concentrations of 100-400 micrograms/ml. These findings suggest that cocaine is capable of blocking preimplantation embryogenesis, particularly following exposure at the earliest stages, and that this toxicity may abate as cocaine is biotransformed to benzoylecgonine.